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Bfl J. M iSL W ♦ 

*ilW&^»tt^*/RAPID COLOR RECOGNITION 
METHOD 

jfc > t ^ A : ( * 1 a ) 

* W ft a J& * fc* 3 /Sunplus Technology Co., 
Ltd. 

>ft*A: ( t HUANG, CHOU CHYE 

mtfft^ J-* « H*J#r-*19*/No. 19, Innovation 
Road 1, Science-Based Industrial Park, Hsinchu, 
Taiwan, R. 0. C. 

B & : ( t t * R.B/TW 

- ♦ tUf A : ( * 3 a ) 

4S : ( t 

1. ffi -r ft/ CHIEN, CHIEN CHIA 

2. #*f / CHENG, CHIA PAO 

3. (*.£.■¥!/ CHEN, LI MING 
4fcj£#T*!s*>k : ( t X ) 

1. *,**J*i*640*7St/No. 7, Lane 640, 

Caosi Rd. , Caotun Township, Nantou County 542, 
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Taiwan (R. 0. C. ) 

2. mtt & AJ^ 550^-50^3^/3F. , No. 50, Lane 550, 
Nanda Rd. , Hsinchu City 300, Taiwan (R. 0. C. ) 
3. &fcr1M- — J&55Sfc4L4 3&/43F. , No. 55, Ren 2nd Rd. , 
Ren-ai District, Keelung City 200, Taiwan (R. 0. C. ) 

*□# j=. *i M ' * a * * : #■ * 

a • 

i. 

2. 
3. 
4. 
5. 

[ £ : * tt a ; t ft # * & *w # ft ta 1 
1. 

2. 

jii # ti t e. ] 
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- # ^ it 60 & 0 t& 3- & ' # A ^ ffc tit t * ^ * & 

& # ^ fll • iti^&ict^Il^^f i6 • #. * 
A ' lit ' ^£**Bfr*S££#tt'jH.T ' ^ A * fHt- f 

ft - *^C*b^^# : 

A rapid color recognition method is provided. The 
color of a pixel is in which block of an isosceles 
right triangle is firstly determined in accordance 
with the basic color components of the pixel. A color 
number is then determined and output by referring to 
a block and color number table. Because the isosceles 
right triangle consisted of the blocks is extended 
and scaled from an equiangular triangle, which is got 
by normalizing the basic color components. A color 
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recognition performance with normalizing the image 
data is achieved without the requirement of dividing 
operation. The operation complexity is greatly 
reduced. 
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% m a % u & - & & & m & ' 3- & »i M M ^ 

^ & #2 ' a it > >£. 4. % % 'tik S'J fi ( i mage sensor) #f 

# fit f *t ' # ^ *t - & - ##4fc*&#/fca-**t#. J f'« 
4 3S ° #'J *» ' tr £ & ^ « # A # -t- ' *» #7 4t St ^- ^ & 
^ # «& > ' BP 4: & ^ * * ^ *t * 

ft * ** S 46. * & # & ^ t # ' *.#«Jfc*friU**|-**.&# 
4^ • 

fc:*ft*J**&*£#j&^!f*t'#.#*tS*frili & ^ ft ^ ' 
M ♦ £ f J * m & JSL *- M * ' th%ffii£i%ML&jL • 0 *t » it 

4 4b (normalized)^ • # 4£ * * 4b & 4l # 4& * *4 * ft & & 

&m ' j-x # Bfr a ^ & ^ n fff & & ^ & & ffi m m & • m «t 

fr*ft*4**&*&#j&^**l-3*JW*R-G*B' * 4b & 
4b ft * s*, *» T m ^ ' 



r = RV(R k +G k +B k ) 
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g = G7(R k +G k +B k ) 

b = B7(R k +G k +B k ) 
&t ' kJs, fMbiS^^Ptit ' m & ' & ^%*km%.*L 
& & & o ® ,tb ' it % K m- k^i. tst £ & 1 ' a * - Ft * 4b ^ 
kc > & * ** # * * & # & 3* t ** ° & & & ' <a * 

# ^ ft & 

% mifr it > & 8 #J ^ - *t 4fc i£ #J & # #f « 

4l & m m *& $t * ' «^t€#^tti^ ° 

t% & ' it ffl ^ ^ # - 4 * * ^ & ^ & 3* * ' * ^ 

t& it ffi tB * & m K %k • ^TTW^ ; F^lt*^#^'lt>X 
T ' it * It M it t ^ & ^ m $k ' ikb 3" & it # 

■h T ^ >fr E # £ : a 4 4b L ^ & 0 /& ^ f #r # ^ ^- & 

A 8 =. % & ^ ® ; aA?o l llJli^^f fi^^^ 

it • ^ #J a i & >SL j*fc ^ ^ & 1 ^ -1 ^ Jl ' 

£ ^ ^ ® i^j «'j 4, £ m m. & • & \k. ' ^ # 4 * ^ & ^ & 
^&%>&mfrm£. ' * tts * & # ft ^ • 

- ^ #J t ' U tS: e, 4 ^fb ^ 4 * 6^ ^ ^ ^ # ^ f 
^^r(cl,c2,c3) ' J-^A^^sa$ . B<J )if 4 ^ ^ t # # * 
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& ((cl-c2 + l)*s, c3*s) ' Sp-sTJfrfclb&^&^&a-***** 

* - * *fc « * ' 4* «. * * * *■ ^ ^ * & * * 4 ^ *' J * 
CI * C2^LC3 • M*;£**^&#/tf4fc*tttf*** , T r : 

Cl*I-XCl+C2+C3)>Cl*I. + i 
C2*Jn>(Cl+C2+C3)>C2*J» + i 

0 ~ j ° 

* - If * -W * ' *t w ^ & ^ « # ^ ' * ft. # T *J 

& * & # ^ *t * ' * * & ^ ^ ^* 0 

' M * £ t * % % & & & & I* & 4* # *° T : 

(1) Thl_l^C3-C2^Thl_r AThl_t ^ C1-C2 ^ Thl.b 

A 0^ (Cl + C2 + C3)<Thl 

(2) Th2_l^C3-C2^Th2_r A Th2_t ^ CI -C2 ^ Th2_b 

JSl Thl^ (Cl+C2 + C3)<Th2 

(3) Th3_l^C3-C2^Th3_r ATh3_t ^ C1-C2 ^ Th3_b 

JSl Th2^ (C1+C2 + C3) 

£ t >Thl_l-Thl_r>Thl_t>ThlJ^Th2_l^Th2_i-Th2_t > 
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Th2_b - Th3_l * Th3_r > Th3_t - Th3_b > Thl A.Th2Mi & ft 
'-J.Th2>Thl>0 . A(l) ' (2)A(3)*l*-** 
ft Bf . Bp -sr #•] Hff *b 4 * & * ft. ° 

<t (Cl+C2+C3)^Th_black > Jt'J ti^Ife 
# (C1+C2+C3) ^ Th_white ' 8'J 4 ifr & & & 
g. t ' Thj3lackATh_white&35*fc4L&£#-it ° 

to &&mi&JS'& ' *J s * * ^ * * 4l & # m 4 k * tt # 
% • a * * ^ * & # a a- t «■ m K # jt -s. A ^ * © # 

^I^iA • 0 itb ' ^^^^P£>£it^-#>'!t^T ' ^ /& * 
IbJ&'flL****-^***^* ' 4£flf)l*te7ii#tt#.** & • 
^ & # a £ _L i£ jfo £■ 4fc a &) > # «L > ^: tt & & B £ 
0 ^ 'It ' T 3t 4* « 4& ^ #J ' it S& & #T W ® ^ ' # 
«, *M3 *» T : 
g 3fc 3r 5%, 

51 • IB t ' f Hit #« * it 1 1 o #1 if*, s m %o % % ' it 

#r * *te4JL7t*-&& 1 *ft • ^ ^ ^ t *4 # « * & # it 

jltI4Jl * 7t 120 • itfi" & f tfei^ &^*tit # 
*aa»jtifrfi«*»**t(R) * ft ( G ) * J* ( B ) # .2. « 
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° ffo 'ik ' &mmm&fr m&Tt 130^^ 

R > G - B$=L'«4fc.4s>&#J&^*** > m n x f- 4l 

# - * * ttJ £> & ' & ft ffi & & K0> ° 

f* # © 2^ ' £ JMMt ^ # B £ ^ #'J ' 

•I* it #J & ^ t& HlftTFtn 0 Bl t flfi ' itb £ #L $L & 2 1 0 

t ' #u£m#: & t * g * b# e.^ ^ t ' 

*. * £ * * #> ^ m & & & m & ° 

##(1) Thl_l ^ B-G^ Thl_r A Thl_t ^ R-G ^ Thl_b 
,51 0^(R+G + B)<Thl 

##(2) Th2_l ^ B-G^ Th2_r A Th2_t ^ R-G ^ Th2_b 
A Thl ^ (R+G+B)<Th2 

##(3) Th3_l ^ B-G^ Th3_r JSl Th3_t ^ R-G ^ Th3_b 
A Th2^(R+G+B) 

* t 'Thl_l^Thl_r^Thl_t^Thl_b^Th2_l^Th2_r^Th2_t > 
Th2_b > Th3_l > Th3_r > Th3_t - Th3_b > Thl A Th2M> & fli 
ik*.$~ik. ' JlTh2>Thl>0 » ti$&jL&(l) - (2)^(3)4^4* 
- 4* # a* . ^ £ R > G * B#X4B**&#j&3-#*|-** 
i£ # ' 0 itb #'J if itt 4 & & m & ' 

^210t ' tl'JIrtt^^ft^^ ' M"5r«45t 220 t • 

<feilt4*4L*A*.*^**^**&^ & & * p£ & ^ ' 

it * its -ft * J* & ' • * tf * * 

* (R+G+B) ^ Th_black » B'J 4 * * JR. & 
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t (R+G+B)^Th_white • I'lti^^fe 
& t ' Th_black^Th_white^/ ^ B. ° 

% 9Y > -£2io+ ' t n W t * & & & ^ ' *P ^ ^ 240 
t ' a 4M£23om *t A 4l s & & # y ^ m & ' 

* & # ^ fll • * t ' *T^tt-£**Rfrifei£##**j!&T ' 

4* t 4l M %. ft # : M-t4b&&&&&frit&ftftZ-SL2.fi 
A 4l - i£ & A ' a*jLXft#^«j#&-a.afc**--*J* 
J[ ft ^ ft ^ © ; «Jl>&£#J*jLft.2.ft*#- s P-fl&4L*'!B 
it ' ^J5'J«if>5.j^^$^U-Uii. ' W # * JL ft X 

®t5#J^^iii4 ° a t ^ ae, ^ ® 3 - ffl 4 > ffl 5 A 

tt 4r b 3m ^ > * & r > g - b* it & m & & t # a m 

* B ° * t ' m «t - £ - fc^&^&^/fca****^*] 
J*, R ^ G ^ B > * 4b & 4L *t > £ - fcS&^&^j&a-**!-^ 
#J & r - g - b • I'J it =. ft © 310^: it ffl T Sfctt # ^ 4 4b 
R^G>B*^k#/£^*#*rr# : 

r = R/CR+G+B) 
g = G/(R+G+B) 
b = B/(R+G+B) 
*^r+g+b=l » ® *b ' *4b«.4L r+g+b=lW- i p- 

1 fcbjL^.ft^^-©310_L4L*£-.f£ ' «T i-X 4i - it A 
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« . fl6at«jp-*jft#(X,Y)*.** • ^T^^&W&^^ 
|of • &$St&ft#£jt^^*3l*&& * -fc ^ * # * ^ 
af > 4?«AAfs*#l#fttAA • frJ *» ' # A A * 
s=1024 . *'j a I f t ^ f ft # ^ ^ C(r- 
g + 1 )*1024, b*1024) - itb a^F • T * 4 4b & ^ & # f 
# # 4* iE =. ft ^^©310 ' #^^tAl, ®4^#J& A ft 
=. ft ©410 • 

£ 4ft. ' * * J» A ft -S- ft ^ ^ * 410 t # # * 

J&;lft^ft^^®410ttf#J&£^&& o ^SI5#T7F ' 4, 
^*J«15^^**1A-1*.AML*.*J«#*AA^.A^ J I L 

g^^ii o ^ t ' A&r.i^raj£^jate&^#«$*#. 
a.j - ^. »r « w #j * 2 1 1 m ft & * n ° 

t - a 4fc C * ffn m % fa & & 4a i§] ^ & # • * « 

T : 
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R*I->CR+G+B)>R*I=. + i 
G*J.XR+G+B)>G*J-i 

o~j • *>t i^hm ' i']^rw#iffl^i.7F t t^j ^tl 

4l m& *d t : 



R*Io>(R+G+B)>R*Ii 
R*Ii>(R+G+B)>R*l2 



i=0^ H. 
i = l*. 



R*I,4>(R+G + B)>R*I.5 
R*I 15 >(R+G + B)>R*Ii6 

G*Jo>(R+G+B)>G*Ji 
G*Ji>(R+G+B)>G*J 2 



i = 1 4 S J* 
i = 1 5 4l H *fe 

j=0^ & 



G*J»4>(R+G+B)>G*Ji5 
G*Ji5>(R+G+B)>G*Jie 



j = 14^ % 
j = 1 5 ^ H. *fe 



*I *» ' t tf £ 4 * 4l R * G > * & & ^ t *t • ^ 15] b£ 
ft A R*Id>(R+G+B)>R*Ii >5L G*Jo>(R+G + B)>G*Ji ft * £ 

3hT ! r#.&&mfrm& t • & ® ft 

& ' ' ® ^ ft. ffl * ^ *■ & ^ * ^ 
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* 'It T ' 4b ' *n I* 

s& & # B £ e* a & * fci # % & ±- ' & & it # ffl « 
Ie, hi j*j ' # t ^ ^ *t & * >r*i ' aifci# B ^^t 



[ n * fli * *t a ^ ] 

ffi 2#, ft 7F & # 1f #'J ^L-*'fcfe3l6<i&^ 

^ t& & & ^ & n ° 

ffl 3#> ft r > g - b* 4b & & & ^ # # >t # & IS ° 

m 5 0 ^ J3»] a 1 5 4* «h ^ & 1 - 1 Jl & *J # 
@J 6# IS ^ - ^ 31 f& ^ II & & 0 ^ £f * ^ * ffl ° 

no m&m&%- ft 

120 &##*t4Jt*HSfejfc3£$L7b 

130 ^^^m^L^iS^-Tt 

210— 240 >7?l 

310 i = ^^f S 

410 IliU^^S 
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a * 4t * * & # & ^ t # m # - iL JL £ ^ A ^ 

- it & a ' fci£&^Pi&^&WJk&ii£x%,--%-mg.PiJL 

1£ # J3£ JL & J= £ -f - © ^ #3 #1 it ' ^ #J i-X i 4* j 

tit # # & i a - 1 ^ i $i Pi & £ i® d. %> ; « a 
tf[ & 0 ^ m • 

2. *» t tt j#. jfij ig, n $ i /9f it z_ & 5t # & ^ # «& 3- 

(cl,c2,c3) • JL^A^^sflf • Jl'JJfttt* 

((cl-c2+l)*s, c3*s) ' a^t^jt^^^^®#^^^LA^ 

«*J» JL A =- A • 

3. ^af1f^^Jft®^l^^ti4L4L^i4^&^^ t& >5r 
* ' & t#«**^&.*&#j&^t*tta-#J*Cl ' C2^C3 

Cl*I n >(Cl+C2+C3)>Cl*K + i 

C2*Jn>(Cl+C2+C3)>C2*J n+ i 
*tl.' I.+i * Jn^ Jn.i^, A- ift A jti?#|- IZL-lH Jl 
iH #j $>\ i * Bfl 6d #. It ' A m^L ft 4fc * 0 ~ i • n^Lfe % & 
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# & * r* & • i£*M*4**#&i$ . t fo$Lm-t-%3L&. 

' • 

^ . *fttt**^-*^ft.^A^#*l-^*J*Cl- C2AC3 
b^F - S'J * £**4*'&*#£.##.ltf&*-4fr#*»T : 

(1) Thl_l ^ C3-C2^ Thl_r A Thl_t ^ CI -C2 ^ Thl_b 
A 0^ (Cl+C2+C3)<Thl 

(2) Th2_l ^ C3-C2^ Th2_r A Th2_t ^ CI -C2 ^ Th2_b 
A Thl ^ (Cl+C2+C3)<Th2 

(3) Th3_l^C3-C2^Th3_r A Th3_t ^ CI -C2 ^ Th3_b 
A Th2^ (C1+C2 + C3) 

& t 'Thl_l>Thl_r^Thl_t^Thl_b^Th2_l>Th2_r-Th2_t - 
Th2_b - Th3_l > Th3_r - Th3_t * Th3_b - Thl^LTh2^^^ 
' JLTh2>Thl>0 » #^^(1) > ( 2 ) A ( 3 ) ^ >f£ - i£ 

# . Pp#J»f#4**£. Ft & ° 

6. *i t it * *>j ie, s % m ue. ^ V* # & ^ *& # 

' H & & T ?'J ^ J» : 

# *j at tft 4 * * * & ' M «. 4dt 4 * ^ % * *. * 

tttttll*llfc ' 6 & * * It & ^ ' jfc *fr tfi J* & > & & 
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& & re & m n & & ^ m • 

7. *o t tf #'] la ® # 6 ^ #r idk ^ it 6<j &mffit&* 
& ' *t*tt4*^4fc.*fc#j&^*il4^J5»]*Cl * C2 A C3 

b£ ' fl'I m 4 ^ ^, * & *. & ^ t£ 4 * #. ,m & * & & $ 

# (Cl+C2+C3)^ Th_black • M i$L 4 * & & 
# (Cl+C2+C3)^ Th_white • 8'J t£ 4 * & & & 
&t ' Th_black^Th_whiteJ|;?lt£^^&#*L • 

* & # * a* f- m- ' & m& & 3& # - & 4% ' tLteT 
m • 

«L*tt4*^-*4^&^A^*#fCl- C2^C3 • £ 
ttt^^$^f|i4 ■ tf % A *» T : 
Cl*I n >(Cl + C2+C3)>Cl*I,» + > 
C2*J n >(Cl+C2+C3)>C2*Jn + . 

9. t tt # *»j |& s £8*mife*.*fei*.tt &&mi&lr 

& » & T # §1 : 

% i% 4 * ^ * & m & it t # ' & * £ t£ 4 * %h 
& ' it«*-«4**^&nf- ' * «. # « 4 * ^ * 



13121twf.doc 

(1) Thl_l ^ C3-C2^ Thl_r Bl Thl_t ^ CI -C2 ^ Thl_b 
A 0^ (Cl+C2 + C3)<Thl 

(2) Th2_l ^ C3-C2^ Th2_r 3l Th2_t ^ CI -C2 ^ Th2_b 
A Thl ^ (Cl+C2+C3)<Th2 

(3) Th3_l ^ C3-C2^ Th3_r it Th3_t ^ CI -C2 ^ Th3_b 
A Th2^ (C1+C2+C3) 

& t 'Thl_l^Thl_r>Thl_t^Thl_b^Th2_l^Th2_r^Th2_t > 
Th2_b - Th3_l - Th3_r - Th3_t > Th3_b - ThlilTh2Mj Jb ft 
tfc4L^*t ' JLTh2>Thl>0 - #^>^(1) - (2)JL(3)4L^-*fr 

# h£ . J?p #J iff « 4 * -ft & Ft & • 

* ' Jt & # T n # ^ : 

fL iZ 4 * ft ( f> * ^ & * * » & ^ ' it *w £ * I & - 6 & 
& ' &tte#t&**^&&&&£*a4:fr#ft;&& - & & 

# (Cl+C2+C3)^Th_black » fl] t£ 4 ft Jfc & 
t (Cl+C2+C3)^Th_white • R'J«.4*ft & & 
£t ' Th_black^Th_whiteft ?IU&^^,£^#. ° 
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